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[57] ABSTRACT

An apparatus for loading feed stock into agricultural
bags of the type having a housing with a hopper, a
passageway communicating with the hopper and a a
rotor drivingly located in the passageway for advancing
feed stock from the hopper into the bags. A screw con-
veyor 1s mounted within the hopper and directs stock
oppositely along the length of the screw conveyor to
eliminate mounding of the feed stock in the hopper. An
insert is provided on a tapered wall of the hopper to
divert the line of the flow of stock toward the rotational
axis of the press rotor and is positioned to direct stock
approximately to the screw conveyor and press rotor to
prevent an accumulation of dormant stock in the vicin-

Egg:$zﬁg Z: :11 """""""" i%jgg ity of the rotor. The invention also comprehends the
Le,g-eg . T A /114 provision of a direct gear drive between the power
RASMUSSEN .v..oovvvrerrnnnn. 1417114 take-off of a driving vehicle and the rotor.
Johnson et al. ....................... 141/71 |
KOSLETS .ovcvvvrerrrnerienrineanesnes 141/114 9 Claims, 17 Drawing Figures

) I

_

354 || 352
—— e ——— ——— e




U.S. Patent  Feb. 16,1988 ‘Sheet 1 of 6 4,724,876

| 44
48

- /54 156 162 6 g0

£

) T

N SN R N N
Py 2
1T LI -
-

\ BN
?\
J

™
"\
S
-y
]
Wf"f"f

BN

3



U.S. Patent  Feb. 16, 1988 Sheet2 of 6 | 4,724,876
FIG. 6 23 N9

N2 “mlmﬂul % . ‘-‘3

65

AN NI KON N SN NSNS SIS NI S SO RS

/14




U.S. Patent  Feb. 16, 1988 Sheet 3 of 6 4,724,876




US. Patent  Feb.16,1988  Sheetd4of6 4,724,876

if
e P s e b Pl e
" e ——a—
) . T ———

iz _ N6

TIIIe

7777

AR




US. Patent  Feb.16,1988  Sheet 5 of 4,724,876




US. Patent  Feb. 16, 1988

- Sheet6of6 4,724,876

- FIG. 16

88

H

‘ ITﬁL

324

u

il —

||m-r=|5| FIF

AT

FNATAWMWMN| I ' MEuN |8 \mu




4,724,876

1
TWO WHEEL AGRICULTURAL FEED BAGGER

CROSS REFERENCE

The present application is a continuation of Ser. No.
664,948 filed Oct. 24, 1984, now abandoned, which is a
continuation-in-part of Ser. No. 597,107 filed Apr. 2,
1984 and entitled “Two Wheel Agricultural Feed Bag-

ger”, now abandoned.

DESCRIPTION

1. Technical Field

This invention relates to an apparatus for loading
agricultural feed stock into expansible storage recepta-
cles or agricultural bags and more particularly to an
improved apparatus for feeding stock evenly to a press
rotor for efficient filling of the receptacles or agricul-
tural bags. |

2. Background of the Invention

Horizontally expansible silage storage bags have be-
come known and used as an alternative to permanent
storage structures, such as barns or silos. Such storage
bags are desirable from an economical standpoint and
are advantageous in that they are easily loaded and the
stored material is readily accessible.

A currently existing apparatus for loading such re-
ceptacles is disclosed in U.S. Pat. No. 4,046,069 to Eg-
genmuller et al wherein an apparatus for bagging silage
is shown. A loading channel supports an unfilled bag
and guides the silage from a press roll having spirally
located teeth about the outer periphery of the roll. Feed
stock 1s fed into a hopper where it is forced by a recipro-
cating member into the press roll whose teeth force the
feed stock into the storage bag. A gate is held against
the closed end of the storage bag with cables connected
therefrom to a drum on the apparatus, which drum has
a brake arrangement applying tension to the cables so
that as the storage bag is filled the brake will release the
cable and the apparatus will move away from the gate.

A modification of the Eggenmuller et al *068 patent is
disclosed in U.S. Pat. No. 4,337,805 to Johnson et al
wherein substantially the same apparatus is provided
except that the pass roll has randomly located groups of
teeth, each group having four teeth, about the periphery
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thereof for forcing the feed stock into a truncated tri- 45

angular tunnel (as sectioned transverse to the direction
of movement of the feed stock) and then into the stor-
age bag. A feeder roll is rotated in the bottom of a feed
hopper to advance the feed stock into the press roll. A
disc brake arrangement is used to add the resistance to
the cable on the drum so as to pay out the cable as the

storage bag is filled. A sprocket drive arrangement is

employed to drive both the feeder roll and the press
roll.

In both of the prior art apparatus described above the
press roll is mounted in bearings on opposite sides of the
housing and, due to the nature of the wear on the parts
of the press roll, must be frequently replaced which
necessitates almost completely disassembling the appa-
ratus to remove and replace the press roll. The spirally
located single teeth of Eggenmuller 068 and the ran-
domly located groups of teeth of Johnson et al both
create unusually heavy loads on the drive apparatus for
the feed roller and must be operated at relatively low
speeds to avoid clogging or jamming thereof. Eggen-
muller et al 068 requires a reciprocating feeder in the
hopper where Johnson et al ’805 requires a power
driven feeder roll to feed the material from the hopper
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into the feed roller. In both cases the added movable
parts of the reciprocating member or of the feeder roll
takes power to operate and provides additional appara-
tus for potential failure and service. In both prior de-
vices the material had to be fed evenly across the full
width of the apparatus otherwise the bag was filled
unevenly causing pockets and spoilage.

Both Eggenmuller et al 068 and Johnson et al ’805
require brake operating cables connected to a gate at
the closed end of the bag so that when the braking force
s exceeded by the pressed material in the bag, the appa-
ratus will move relative to the gate on the end of the
bag. The cables frequently rub the sides of the bag caus-
iIng bag punctures. It is difficult to rewind the cable in a
single layer on the drum. The bag must be kept abso-
lutely straight or the cable will cut into the curved side
of the bag and puncture the bag.

Another problem that has plagued the art is the nonu-
niform delivery of feed stock from a hopper to a press
rotor. The consistency of the stock may vary with at-
mospheric conditions. In cool whether, stock with a
high moisture content has a tendency to accumulate in
a mound and not distribute evenly over the full extent of
the press rotor. Under the less densely piled portions of
the mounds insufficient head is developed to cause the
stock to be effectively driven by the rotor into the re-
ceptacle or bag. Instead, much of the stock stagnates, is
chewed up and compacts in the feeding mechanism and
forms an obstructing ledge which interferes with the
desired uniform passage of stock into the receptacle or
bag.

The present invention is directed to overcoming one
or more of the above enumerated problems.

SUMMARY OF THE INVENTION

In accordance with the improvements of the present
invention, an apparatus is provided having a housing
mounted on a chassis supported on two wheels. The
housing includes a hopper, a passageway and a tunnel.
The hopper recetving feed stock and advancing it di-
rectly into a press rotor in the passageway with the
rotor having pairs of spaced teeth about the periphery
thereof. Clean out bars extend from the housing into the
open area between the spaced teeth to strip the feed
stock from the teeth as the feed stock is forced through
the more rectangularly (in cross-section) shaped tunnel
mto the collapsible storage bag carried by a molding
channel portion of the tunnel.

A power source drives the rotor at relatively high
speeds. Portions of the drive are immersed in oil for
cooling and lubrication. Flanges are provided on the
rotor within the confines of the passageway of the hous-

ing so that the toothed portion of the rotor can be re-

moved and replaced or repaired without major disas-
sembly of the housing. The tunnel is specially shaped
and includes side and back walls diverging from the
passageway whereby a relatively short rotor with the
pairs of teeth and driven at a relatively high speed ex-
pands the feed stock in all directions as it leaves the
rotor area. The feed stock is advanced rapidly through
the shaped and extended tunnel for guiding and packing
the feed stock into the bag with minimal air pockets in
the feed stock.

Brakes are provided on the wheels and are set at a
predetermined loading so that as the bag is filled, the
brake force is overcome and the apparatus is moved
forward relative to the bag. Appropriate conveying
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apparatus is provided for the hopper to convey material
directly into the hopper.

The improved apparatus runs at a higher rate of speed
so as to fill the bag more rapidly and without air pock-
ets. The apparatus has a readily replaceable rotor to
reduce down time for substituting different rotors, for
service and for repair of the rotor. The apparatus elimi-
nates the cable drum and cables for applying a load to
the material in the bag thereby eliminating the problem
of the cable puncturing the bag during filling. The teeth
on the rotor are in pairs whereby the rotor can be run
faster without clogging and without overloading of the
drive, resulting in a lower operating cost. The loaded
bag has substantially no air pockets thereby reducing
spoilage while storing more feed stock in each bag.

Another aspect of the invention is the provision of a
direct gear drive between the power take-off on the
driving vehicle and the rotary tube upon which the
teeth are mounted. This eliminates chains that poten-
tially weaken the linkage or may require ongoing ad-
justment.

A further aspect of the invention is the inclusion of
structure to prevent buildup of dormant stock in the
vicinity of the press rotor and develop uniform feeding
of the stock to the press rotor for even delivery to the
receptacle or bag. A conveyor screw in a bottom por-
tion of the hopper directs stock axially oppositely from
the center of the rotary tube. The action of the con-

—~veyor screw collapses the stock mounds from under-
—-neath and causes the stock to settle evenly along the

- lengthwise extent of the press rotor.

-~ In one known configuration for the hopper, a rear
- wall is sloped and tangent to a curved bottom wall
which conforms about the diameter of the teeth on the
press rotor. The line of the stock following the contour
of the back wall normally does not intersect the outer
- diameter traced by the rotor teeth. The invention con-

-~ templates either the provision of an insert in the afore-
~- menttoned structure or shaping of the main wall so that
- the line of the main, rear wall, above the rotor, if ex-
- - tended, closely approaches or intersects the path of the

~moving rotor teeth. As a result the stock moves directly
against the rotor and does not come to rest in operation.

The amount of stagnant feed stock and ledge forma-
tion is minimized.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 11is a perspective view of the bag loading appa-
ratus of the present invention with an agricultural bag in
operative position thereon;

FIG. 2 is a broken away perspective view of a wheel
brake arrangement for use on the bag loading apparatus
of FIG. 1;

FIG. 3 is an enlarged broken away perspective view
of a portion of the hopper and passageway of the hous-
ing with an improved rotor in the passageway:

FIG. 4 is a perspective view of one end of the rotor
showing the flange connection between the rotor and
the mounting shaft;

FIG. 5 1s a partial cross-sectional view taken along
the lines 5—5 of FIG. 4;

FIG. 6 is a side partial cross-sectional view of the bag
loading apparatus of FIG. 1;

FIG. 7 is an enlarged partial cross sectional view
showing the relationship between the rotor and the
clean out bars;

F1G. 8 is a perspective view of the front portion of
the housing of the apparatus;
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FIG. 9 is an enlarged broken away partial view of the
bag mounting mechanism as mounted on the housing;

FIG. 10 1s a broken away plan view of the bag load-
ing apparatus of FIG. 1;

FIG. 11 1s a partial broken away side perspective
view of the actuating cable for the feed stock conveyor:;

FIG. 12 is a broken away cross sectional view of the
pivot for the feed stock conveyor as mounted to the
frame of the housing;

F1G. 13 1s a perspective view of an alternative form
of bag loading apparatus according to the present in-
vention with an agricultural bag in operative position
thereon;

FIG. 14 1s an enlarged, partial overhead view of a
drive connection between a power take-off on a draw-
ing vehicle and the rotors;

FIG. 15 is an enlarged, partial, side elevation view of
the drive connection of FIG. 14:

FIG. 16 is a broken away plan view of the bag load-
ing apparatus of FIG. 13 showing a stock conveyor
screw; and

FIG. 17 is an enlarged, sectional view of the hopper
and rotor along line 17—17 of FIG. 16 and showing the
relationship between a hopper wall modifying insert,
the conveyor screw and toothed rotor.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to the drawings, and in particular
FIG. 1, a feed stock compacting and loading apparatus
20 is shown connected to a partially filled silage recep-
tacle or bag 22 supported at one end by a back stop 24
staked and supported by props on the ground 26. The
backstop may be in the form of a blank wall or the end
of another bag 22. A tractor, only one wheel 28 of
which 1s shown, is connected through a tongue 29 and
power take-off 30 to the compacting apparatus 20. The
power take-off 30 serves to drive a rotor 32 while the
tongue 29 connects the apparatus to the tractor for use
in moving the apparatus or for use in transmitting move-
ment of the apparatus to the tractor. Feed stock such as
corn, hay, alfalfa, and the like is fed to a self-contained
conveyor 34 which, in the illustrated form, feeds the
teed stock from the side of the apparatus in to a hopper
36, which hopper is part of a housing 40 of the compact-
ing apparatus 20.

Referring more in detail to the conveying apparatus
20, the apparatus comprises a housing 40 affixed on a
frame or chassis 42, which is supported by wheels 46
mounted on stub axles 44 extending sidewardly from
the opposite sides of said frame. Wheel brakes 48 are
operatively associated with each wheel and as shown in
FIG. 2, the brakes are connected for actuation through
conduits S0 connected to a hydraulic pump 52 mounted
on the frame adjacent one of the two wheels. In FIG. 1
the pump 52 is mounted to the frame just inside the
wheel 46 on the right side of the apparatus. A handle 54
is pivotally mounted on the hydraulic pump 52 which
when actuated, loads the brakes to a predetermined
setting as determined by a reading on the gauge 56
connected to the hydraulic pump.

The housing 40 is comprised of the hopper 36 con-
nected to a passageway 58 which opens into a tunnel 60,
all supported on the chassis or frame 42. The hopper 36
has a front wall 64 connected to a cross beam 66 on the
frame 42, has side walls 68 and 70 and a rear wall 72.
The rear wall is sloped and is tangent to the curved
pottom wall 74 of the passageway 58. As can he seen in
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FIGS. 6 and 7, the bottom wall 74 curves slightly up-
wardly forward of the axis of the rotor and terminates
at the entrance to the tunnel 60 which results in a short
fall off from the bottom wall 74 of the passageway to
the bottom wall of the tunnel 60. The side walls 68,70
close the ends of the hopper and the ends of the passage-
way and, in the passageway (FIG. 3), have reinforcing
bearing plates 76 affixed thereto with an aperture 78
therethrough through which a stub shaft 80 and a bear-
ing sleeve 82 extend (FIG. 5). The bearing sleeve 82 on
each end of the rotor is positioned around the shaft 80
and is welded to a flange 84 disposed on the inside of the
each wall 68,70, respectively, of the passageway 58.
The stub shaft 80 on the left end of the passageway
extends freely through the bearing plate 76 and wall 68
and in the present form has no additional elements af-
fixed thereto. The stub shaft 80 on the right side of the
passageway extends through the bearing plate 76 and
- wall 70 and has a sprocket wheel 86 rigidly attached
thereto exterior of the passageway 58. Between the
flanges 84 is affixed a tube 88 of the rotor 32 with the
tube having flanges 90 welded on either end thereof.
Bolts and nuts 92 pass through lugs on the flanges 84
and 90 for affixing the rotor 32 to the stub shafts 80. The
hopper is constructed to feed the feed stock by gravity
directly into the passageway 58 and rotor.
Affixed around the periphery of the tube 88 are a
plurality of pairs 92 of knives or teeth 96 which teeth
have a concave surface on the trailing edge thereof and
a convex surface on the leading edge thereof. Each
tooth 96 of a pair of teeth is spaced from the other tooth
96 of the pair a preset amount. In the illustrated form of
the invention, the pair 96 of teeth on one side of the tube
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88 are diametrically opposite a similar pair of teeth on .

the opposite side of the tube. It is to be understood that
the teeth do not have to be-diametrically opposite each
other, although there is some advantage thereto. One
tooth 96 of one pair 92 of teeth lies in a plane transverse
to the axis of the tube and is spaced from the plane of the
adjacent but circumferentially displaced tooth of the
next axially located pair of teeth by an amount equal to
the spacing between the two teeth of each pair of teeth.
The teeth all lie in planes that are transverse to the axis
of the tube and which planes are all equally spaced apart
along the axis of the tube. The pairs 92 of teeth are in
rows, with the axes of the rows parallel to each other
and parallel to the axis of the rotor. In the illustrated
form, there are a total of six rows of pairs of teeth, with
the axis of each row being spaced approximately 60°
from the axis of the adjacent row so that, as can be seen
in FIG. 6 from the end of the rotor, there are six equally
spaced rows of teeth about the periphery of the rotor.
As 1llustrated, there are 30 pairs of teeth equalllng 60
teeth on the rotor but more or less number of pairs and
number of teeth may be provided depending on the feed
stock being stored and the speed and horsepower of the
source of power being used to drive the system. As an
example, the owner may find it necessary to change
tractors while filling a bag. If he is going to less horse-
power, he can install a rotor with fewer pairs of teeth 96
and resume bagging with minimal loss of time. Substi-
tuting a larger tractor will dictate using a rotor with
more teeth.

As can be seen in FIGS. 3 and 4, diametrically oppo-

site teeth 96 are secured as by weldlng to the shaft 80
stde of the flanges 88 with mating teeth 96 secured to
the inner sides of the flanges 90 and the tube 88. The
result 1s pairs of teeth spanning the flanges 84,90 with

35
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the spacing between the teeth of each pair equaling the
space between the teeth 96 of all other pairs. By having
the pairs 92 of teeth 96 on the flanges on the ends of the
rotor 32 eliminates a problem area in the prior art where
feed stock was not processed by the rotor at the ends of

the rotor resulting in bunching up of feed stock and/or
less than adequate flow of feed stock resulting in air
pockets on the sides of the bag. In addition, the prior art
devices required more time to fill the bag.

The cross beam 66 of the frame 42 between the
hopper 36 and tunnel 60 has a plurality of equally
spaced apart clean out bars or prongs 100 projecting
downwardly and slightly rearwardly therefrom into

‘alignment with the space between the pairs of knives or

teeth 96 on the rotor 32. The bars or prongs 100 are
welded to the underside of the box shaped cross beam
66 with a protective plate 102 projecting down over the

junction between the prongs 100 and the cross beam 66

sO as to provide a slight overhanging wall between
adjacent prongs and to support the prongs in proper
alignment between the pairs of teeth. The leading edge
of each bar or prong 100 terminates in closely spaced
relation to the outer surface of the tube 88 and is located
slightly forward of the front face of the tube 88. As the
rotor 32 rotates, the pairs of teeth sweep past the adja-
cent prongs 100 with a prong extending between each
pair of teeth to sweep the feed stock from the teeth of
the rotor. The plate 102 is in close proximity to the path
of the knives or teeth 96 as they sweep past the plate,
helping to clear the feed stock from the rotor and to
keep it clean. The bars or prongs 100 and plate 102 align
with the back wall 103 of the tunnel 60 for a purpose to
be explained hereinafter.

The tunnel 60 is made up of an expanding chamber
62, a forming chamber 63 and a guide portion 65. The
expanding chamber 62 has an upwardly sloping back
wall 103 with diverging side walls 104 and 106 con-
nected to the outlet or mouth 107 of the passageway 58.
The back wall 103 forms an angle of approximately 88°
with the longitudinal axis of the apparatus and aligns
smoothly with the front face of the cross beam 66. The
back wall 103 and the side walls 104,106 merge into a

- short arcuate shaped top wall 112. A bottom wall 114 is

45

50

supported on the frame and is attached to the bottom
edge of the passageway 58. The respective side edges of
the bottom 114 are shaped gradually into a connection
with the side walls 104 and 106. The leading edge 110 of
the expanding chamber 62 joins into the forming cham-
ber 63 which has side walls 116,118 which slope gradu-

ally upwardly and inwardly as they approach the upper

- portions of the side walls and form into a dome-shaped
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top wall 120. The cross-section of the forming chamber
63 transverse to the direction of flow of the feed stock

approaches a rectangle with the short side walls 116,118

sloping slightly inwardly and with the top wall bowed
slightly upwardly in the midportion. As best seen in
FIG. 8, the forming chamber 63 has curved side corners
as it merges into a flat bottom wall 121 which is in
alignment with the bottom wall 114 of the chamber 62.

‘Beginning at points just above the curved corners of the

forming chamber 63 is a guide portion 65 which extends
from the lower reaches of the two side walls 116,118,
and follows the contour of the side walls up through
and over the dome-shaped top wall. As shown in FIGS.
7 and 10, the guide 65 is sloped slightly inwardly toward
the axis of the apparatus which tends to compact the
feed stock as the feed stock exits the tunnel 60. The
agricultural bag 22 is puckered, pleated or bunched so
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that initially it is relatively short in longitudinal dimen-
sion. With the pleating threaded over the outer surfaces
of the forming chamber 63 and guide 65 of the tunnel
60. An extension 123 is connected to the rear edge of the
outside of the forming chamber 63 to provide added
support for the full extent of the bunched up bag 22.
The rear edge of the agricultural bag is resiliently se-
cured to the tunnel 60 and extension 123 by means well
known in the art.

Pivotally mounted on spaced lugs 126 extending
downwardly from the bottom wall 114 of the tunnel 60
1S a support pan 128 which fits below the pleats in the
bag 22 and supports and retains the bag 22 on the tunnel
60. A crossbar 130 1s secured to the forward edge of the
supporting pan 128 with the outer ends thereof extend-
ing beyond the edges of the pan 128. An overcenter
actuator 131 is pivoted to support arms 132 attached to
the frame 42 on opposite sides of the tunnel 60. Each
actuator has a spring 134 connected to the cross bar and
connected through a chain 136 to a pivot 138 on an
angled handle 139 which handle is pivoted at 140 to the
support 132. As can be seen in FIG. 9, when the lever
134 1s pivoted forward to the dotted line position, the
supporting pan 128 is lowered so that an agricultural
bag 22 can be threaded over the guide 65, shaping por-
tion 63 and extension 123 of the tunnel. With the lever
134 pivoted to the solid line rearwardly extending posi-
tion of FIG. 9, the spring is in tension and pulls the pan

resiliently against the lower portion of the pleated bag
“to resiliently support the bag on the tunnel 60.

In practice, when a new bag 22 is assembled with the

“apparatus by threading the open portion of the bag over
~-the shaping portions 63 of the tunnel, the closed end of

the bag will be in close proximity to the mouth of the
guide 65. Pivoting the actuator 131 into the tensioning

position of the spring, will resiliently support the bag on

-the tunnel. Prior to starting the bag loading operation, a

-

“:gate 24, which is comprised of a frame 141 supporting

=resilient interlaced straps or netting 142 therebetween,
-may be staked to the ground using stakes 144, a prop or

brace 146 extends into engagement with the top cross-

=2l

bar of the gate and is likewise staked to the ground so as
to support the gate in an upright position in close prox-
imity to the closed end of the agricultural bag 22. The
bag may be backed by a wall or by the closed end of an
already filled bag.

The power take-off 30 from the tractor is connected
into a gear box 150 mounted on the frame 42 of the
housing. The gear box is conventional and has a gear
ratio of 3:1 and drives an output shaft 152 extending
from the gear box through an appropriate bearing and
seal 153 into a reservoir 154 mounted on the side wall 70
of the hopper. A sprocket 156 is keyed to the outer end
of the shaft 152 and drives a chain 158 which in turn
drives the sprocket 86 keyed on the outer end of the
stub shaft 80 of the rotor 32. A chain guide 162 is
mounted intermediate the sprockets 156,86 to control
the tension and to increase the driving contact between
the chains and the sprockets. The reservoir 154 has an
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inspection and filling panel 164 on the side thereof 60

which permits access to the sprockets and the chain.
The level of oil is maintained in the reservoir sufficient
to submerse parts of the sprockets 156,86 and the chain
158 so as to provide lubrication thereto and to afford a
degree of cooling of the parts. The relative size of the
sprockets 156,86 is such as to provide a further 3:1 gear
reduction between the input shaft 152 and the rotor 32.
The effect of the gear box and sprockets is to reduce the

65
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speed of the power take-off 30 approximately 9:1 in
driving the rotor 32 resulting in a speed of approxi-
mately 60 revolutions per minute when the power take-
off runs at 540 rpm. The speed of the rotor can be con-
trolled within the range of 40 to 80 revolutions per
minute. Prior systems reduced the speed from the
power take-off to the rotor so that the rotor was driven
at approximately 30 revolutions per minute and within
the range of 28 to 36 revolutions per minute.

An alternative to the chain and sprocket drive of the
prior paragraph is depicted in FIGS. 13-15. A direct
drive is contemplated in those figures between the
power take-off 30 on the driving vehicle and the rotary
shaft 88, through an intermediate gear box at 300. A
gear housing 302 contains a conventional mechanism
for transmitting rotation from a splined shaft 304 to a
transverse male stub shaft 306. The splined shaft 304 is
keyed to the power take-off 30 on the driving vehicle.
Speed reduction of approximately 9:1 or 10:1 is effected
so that the resulting rotor speed is approximately that of
the previously described rotor operated by chain and
sprockets. The gear box 300 is mounted on a vertical
wall 308 associated with the frame 42. Two oppositely
opening channels 310 bound a squared space which
closely accepts the gear housing 302. The housing is
adapted to be bolted directly to the channels 310 for
secure placement. Each of the channels comprises a
web 312 with turned legs 314 and returned free ends 316
for rigidity. The channels 310 are secured appropri-
ately, as by welding, to the flat, upright wall 68 to situ-
ate the male stub shaft 306 in axial alignment with the
rotating tube 88.

To establish connection between the shaft 306 and

tube 88, plates 318, 320, are affixed at the end of the tube
88 adjacent the gear box. The plate 320 is affixed perma-

nently by welding or the like. The plate 318 has an
integral collar 322 transverse to its face and is keyed to
the shaft 306. The plates 318, 320 are secured to each
other by bolts. The direct drive between the power
take-off 30 and the tube 88 accounts for a positive drive
and eliminates chains that might fail or slacken in use.

Daifferent systems can be employed to feed the feed
stock into the hopper 36. In the illustrated embodiment,
a conveyor 34 1s pivotally and slidably attached to. the
frame 42 and hopper 36 of the apparatus so that in oper-
ating position the flight of the conveyor will convey
material dumped into the input end and move the mate-
rial up the conveyor and into the open top of the hopper
36. The conveyor may be driven by a hydraulic motor
powered through hydraulic fluid from the tractor
through the conduits 166 extending from the tractor.
The frame 167 of the conveyor 34 is pivoted on the
frame 42 of the apparatus by means of the trunnions 168
on the frame 167 and the lugs 170 on the frame 42. A pin
171 passes through the aligned openings in the trunnions
and lug so that the conveyor may be pivoted from one
position to another as required. The conveying portion
of the conveyor is mounted on a structure 172 that can
slide in tracks 174 on the frame 167 relative to the
hopper of the apparatus. A cable 179 is secured to the
frame 42 at 180, passes through a pulley (not shown) on
the undersurface of the structure 172 for the conveyor,
doubles back and passes around a pulley 182 on the
frame 42 and traverses a path around a pulley 184 lo-
cated in the cross beam 66 and passes between the
hopper 36 and the tunnel 60 with the cable passing
around a drum 185 supported between a pair of sup-
ports 186 on the frame of the apparatus. A crank 188
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and latching arrangement are provided on the drum
whereby releasing the latch and turning the crank will
slide the conveyor 34 from a general engaging position
into a position substantially overlapping the hopper
with the input end of the conveyor raised off the ground
by an amount that will permit easy transport of the
apparatus without dragging the conveyor on the
ground.

In a typical loading apparatus, the length of the pas-
sageway (side to side) is approximately 60" which feeds

- into the tunnel 60 having the expanding section 62 ex-

panding the opening to 100" width. The expanding
chamber 62 has its back wall rising at an angle of ap-
proximately 88° with the longitudinal axis of the appara-
tus which back wall merges into a small radius curva-
ture at the top. The dome shaped top is wider and flat-
ter, side to side than prior tunnels that had a tendency to
be more triangular in cross-section (narrow at the top).
The forming chamber matches the cross-section of the
leading edge of the expanding chamber. The distance
from the leading edge of the passageway to the leading
edge of the forming chamber is approximately 24"
which when added to the 12" guide 65 makes approxi-
mately 36" back to front and with a wider and flatter
dome-shaped top produced more uniform compaction

of the feed stock and substantially eliminated the lumps

and air pockets prevalent in the prior art short rear to
front tunnel. The longer tunnel with the substantially
straight back wall and longer shaping chamber 63 al-
lows the feed stock exiting the rotor to fully fill the
expanding chamber 62 and the shaping chamber 63
throughout the full cross section before it enters the
bag. Initially, the tunnel and bag end fill up completely
whereupon pressure from the feed stock forced into the
tunnel develops in the tunnel which builds up until the
brake force on the wheels 46 is overcome whereupon
the loading apparatus is inched rearward. The rearward
movement of the loading apparatus causes the tunnel to
move rearward of the feed stock that has filled the
tunnel and the end of the bag with a new portion of the
bag being pulled off the outer surface of the tunnel and
encasing the shaped and compacted mass of feed stock.

The new front to rear expanding shaping and guiding

portions of the tunnel contribute substantially to the
improved results.

The devices such as made under the Johnson et al
U.S. Pat. No. 4,337,805 had a substantially circular rear
wall and only about a 6" horizontal top which did not
permit the feed stock to fully compact and fill up the
tunnel before it entered the bag. The feed stock had to

be uniformly fed into the beater bars and rotor to get

any degree of uniformity to the mass of feed stock being

forced into the bag. Frequently, air pockets developed

resulting in heat (due to the organic nature of the feed
stock) which caused the feed stock to decompose. Ab-
sent the air pockets, as now provided by the improved
apparatus, reduces or eliminates heat since there is no
source of oxygen to encourage a chemical reaction. No
heat, no Butyric acid formation (spoilage) and no vita-
min A loss.

The shorter rotor 32 (60”) with the pairs 92 of teeth
96 means that less feed stock is grabbed by each pair and
moved through the passageway 58. The less material
grabbed the less work requu'ed to move it. The rotor in
the 1mproved apparatus 1s run faster (70 rpm vs. 30 rpm)
and since it is shorter in length (66" vs. 100”) it requires
less horse power. The prior art loading apparatus re-
quired 70-120 horsepower to drive the 100" rotor at 28
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to 36 rpm. The improved apparatus requires on the low
side of 60-100 horsepower to achieve the same loading
capacity as the prior art. The lower required horse-
power saves fuel and costs. The pairing of the teeth or
knives 96 works on smaller quantities of material at a
faster rate to save power while at the same time provid-
ing a better bagged feed product with less chance of
spoilage. The higher speeds reduces component wear
and stress considerably thus increasing the life of the
parts while decreasing maintenance and down time
expense. In practice it has been found that more or less
numbers of pairs of teeth can be provided on the rotor
for use with particular types of feed stock. For instance,
if the number of pairs of teeth are doubled from 30 pairs
to 60 pairs the mixing action and capacity 1s twice what
it was before.

With the higher rpm (60 vs. 30), the velocity of the
teeth 1s almost twice as fast, thus striking the material
almost twice as hard. The greater impact flattens the
material even more which not only enhances the com-
paction but quite probably increases the tonnage forced
Into a bag as the flattened material requires less space.

To enhance compaction and efficiency of operation,
modification to the inside of the hopper can be accom-
plished according to FIGS. 16 and 17. The relationship
between the inside of the hopper and the tube 88 with
teeth 96 and the prongs 100 is substantially the same as
the embodiment previously described relative to FIGS.
1-12.

To prevent mounding of the stock between the sides
324, 326 of the hopper, a conveyor screw 328 is incor-
porated. The conveyor screw 328 spans the hopper
sides 324,326 and is mounted for rotation about an axis
parallel to the axis 330 of the tube 88. The conveyor
screw 328 comprises a core 332 with peripheral spirals
334 having opposite twists on opposite sides from the
longitudinal center of the core. Rotation of the screw
328 1n the direction of arrow 336 advances stock en-
gaged by the spirals laterally towards the sides of the
hopper. Rotation of the screw at the bottom of the
hopper breaks up the base of any mound that may tend
to form. A drawing action is established that distributes
the stock evenly along the length of the tube between
the sides 324, 326 of the hopper.

To rotate the screw 328, the screw core 332 is geared
to follow the rotation of the rotor tube 88. The rotor
tube 88 has an extension 338 through the hopper side
326 and the core 332 an extension 340 through the same
side 326. The extensions 338, 340 are fit with sprockets
342, 344 respectively and an endless chain surround-
ingly attached. The size of the sprockets 342, 344 is
chosen so that the rotational speed of the screw 328 is
greater than that of the rotor tube 88. Other types of
connection between the rotor tube 88 and screw 328
might be accomplished consistent with the invention.

To augment the action of the conveyor screw 328,
the hopper wall 72 can be modified to divert the flow of
stock toward the rotor. An insert 346 has a substantially
flat body 348 conforming with and parallel to the inside
surface 350 of the hopper. The body 348 is offset in-
wardly of the hopper from the wall 72 so that the line of
stock movement down the rear of the hopper is closer
to the axis 330 of the rotor tube. The tendency of the
stock to build-up on the wall 72, stagnate and be pulver-
1zed by the rotor teeth is diminished.

To attach the insert 346, the upper edge 352 is offset
to conform to a vertical wall 354 at the upper portion of
the hopper. The offset upper edge is suitably secured, as
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by welding. At the bottom of the body 348, the insert is

offset vertically downward at 356 and the free end 358
return bent to seat flushly on the inside hopper surface
350. A ledge 362 1s defined at the juncture of the offset
wall 356 and insert body 348. The bottom free end 358
of the insert is secured appropriately so that the insert is
held firmly in place. It should be noted that while an
insert is disclosed to modify a conventional hopper, the
wall of the hopper might be manufactured with this
contour without provision for an insert.

FIG. 17 shows the relationship of the conveyor
screw 328, the rotor tube 88 and the insert 346. The
rotational axis 360 of the conveyor screw 328 is substan-
tially in the plane of the body 348 of the insert and
beneath the rotational axis 330 of the rotor tube 88. The
conveyor screw 328 intercepts stock tending to fall off
the ledge 362 defined at the juncture between the body
348 and the offset 346 on the insert. The insert deflects
the stock close to the rotor teeth and establishes a pas-
sage that tends to funnel the stock toward the screw
conveyor 328, which effects an even lateral distribution
of stock over the rotor. The insert and screw conveyor
act cooperatively to feed the rotor and prevent accumu-
lation of dormant stock that interferes with normal
operation.

I claim:

1. An improved apparatus for loading feed stock into
agricultural bags, said apparatus having a hopper with a
sloping rear wall and a rotor rotatably mounted at the
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terminal portion of the rear is wall in the hopper for
moving stock introduced at an inlet portion of the
hopper 1n a first direction toward said agricultural bag,
the improvement comprising:

conveyor means within said hopper and lying adja-

cent said sloping rear wall, said conveyor means
lying parallel to and spaced from said rotor for
conveying stock in said hopper transversely to the
first direction to evenly distribute the incoming
stock across the width of the hopper and to prevent
mounding of the stock that might cause an uneven
distribution of stock over the rotor.

2. The improved apparatus according to claim 1
wherein said conveyor means comprises a screw-type
member rotatable about an axis substantially parallel to
the rotational axis of the rotor.

3. An 1mproved apparatus according to claim 2
wherein the rotational axis of the rotor is above the
rotational axis of the screw-type member.

4. The mmproved apparatus according to claim 2
wherein means interconnect said rotor and conveyor
means so that said conveyor means rotates in response
to rotation of the rotor.

5. The improved apparatus according to claim 2
wherein said screw-type member has peripheral spirals
with opposite twists so that stock is conveyed in oppo-

site directions by said conveyor means.
* . : % x
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